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A. Introduction

Phase I of this two phase study focuses on longitudinal descriptive analyses of natality and pregnancy
outcomes among Active Duty Air Force (ADAF) women from 1975 to 1994. Observed rates for normal
reproductive outcomes and rates of adverse pregnancy outcomes will be compared for the first time,
across different demographic strata within the US Air Force. The distributions of such rates will indicate
where interventions in prevention are needed and where improvements in health care planning could
reduce adverse rates. The results will also provide a framework within which to interprete the
reproductive consequences of future deployments. The last 5 years of data will be used to model
outcomes and project future natality and adverse pregnancy outcomes by command. The primary source
of data are the Air Force Medical Support Agency (AFMSA) Standard Inpatient Record and the
Armstrong Laboratory Human Resources Directorate historical files.

The Phase I technical objectives will: -

1. Describe the natality and adverse reproductive outcome experience of ADAF women over 20
years from 1975 to 1994. -

2. Describe differences in natality and adverse reproductive outcome rates for ADAF women by age,
race, rank, occupation, marital status, pay-grade, and command.

3.  Use 1990-1994 data to model future rates of natality and adverse reproductive outcomes for US
Air Force Commands.

The descriptive information developed in Phase I, will be used as a background for Phase II analytic
epidemiologic studies which evaluate causal hypotheses regarding the possible effects of Air Force
service, among ADAF enlisted women and officers, on risks of pre-term delivery, pregnancy induced
hypertension, and spontaneous abortion. A case-control study among a cohort of ADAF women from
1990 to 1996 will examine potential associations between lifestyle and occupational risk factors and the
three adverse pregnancy outcomes. The Phase II study hypothesis is that occupational exposures in the
Air Force are associated with adverse pregnancy outcomes among ADAF women and technical
objectives cover these research questions: ’

1. Are there associations between employment pertaining to AF occupations and pre-term delivery,
spontaneous abortion, or pregnancy induced hypertension?

2. Are there associations between chemical or physical exposures in AF occupations and pre-term
delivery, spontaneous abortions, or pregnancy induced hypertension?

3. Do the resultant odds ratios differ by age, race, smoking, alcohol consumption, rank, duration of
service, occupation, and pay-grade

A draft of the 20 year natality experience of women in the Air Force is presented in this annual report,
but a final draft document will be provided separately. Thus the Body, Conclusion, and References of
the annual report pertain to the draft Report I.

Report II (to be completed later this year) will present separate findings of the 20 year adverse outcome
experience of women in the Air Force. Case definitions for adverse outcomes have been tested across
time periods and are complete and the data analysis is being conducted now.

With respect to Phase II studies, preparatory tasks on the three Phase II case-control studies have been
completed including case-definition and selection of sets of cases and controls for each outcome (See
Appendix). We are currently generating the CATI questionnaire for medical extraction and the
industrial hygiene assessments appropriate for data collection.
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' B. Objectives ’

This study: 1) describes the natality experience of active duty Air Force (ADAF) wormen over
* 220 year period, 1975 through 1994; 2) describes differences in natality rates for ADAF
women by age, race, rank, occupation, marital status, major command and geographical
region; and 3) projects the potential impact of natality rates for the changing demographic
structure of the Air Force. Data for the project are based on the Air Force Medical Support
Agency (AFMSA) Standard Inpatient Data Record and the Arm%trong Laboratory Human
Resources Directorate historical files. The report is the first in a series of studies entitied "An

Women," supported by the Defense Women's Health Research Program.

|

i

- Investigation of Reproductive Health Outcomes and Potential Rigk Factors in Air Force
Natality among Active Duty Air Force (ADAF) women is particularly relevant to the Air -
Force as the léader among the military services in providing equal opportunity for women to
enter all career fields not restricted by congressional legislation. Since 1975, Air Force policy

} has been to allow pregnant women to remain on active duty and to continue in the work force

after the birth of their child. As a result, 6bstetrical conditions have become the single largest

cause of hospitalization for Air Force women (69 percent), exceeding the total hospitalization

rates for males. The repeal of the Cdmbat_ Exclusion Act of 1993 gave women in the military

access to all occupational (including combat) categories. However, even prior to the 1993

|
|
|
i
_ decision, 99.7 % of the jobs in the Air Force were open to women (Poindexter, 1994). As of
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September, 1996, 17% of Air Force personnel are women with these 64,176 airmen

accounting for 15.8 % of the officers and 16.9% of the enlisted force (USAF Almanac, 1997).

This report provides the descriptiw}e framework to better understand the relationship between
fully employed work status (active duty) and patterns of natality; and to estimate future health
needs for the female ADAF population. Historical descriptions of active duty Air Force
(ADAF) reproductive rates are essential to plan for the future. The historical profile provides
a framework within which to interpret the reproductive consequences of an increasing
operations tempo including multiple deployments and separation from family. Variability in
natality rates across different demographic strata provide direction for targeted programs for
occupational exposure protection, provision of health services, and personal implementation
of lifestyle changes to protect the health of the mother and child. The baselines developed
also provide the required background of descriptive information for three analytic case-control
studies that will evaluate hypotheses identified in the literature regarding the possible adverse
occurrence of pre-term delivery, pregnancy induced hypertension, and spontaneous abortion

among active duty Air Force women. Maternal occupation has been reported to have adverse

effects on pregnancy outcomes for several types of occupations (Rothberg 1984; Hoiberg and

~ White 1992; Thomas and Edwards 1989) and some investigators have described military

pregnancies as "high risk" (Kruger 1979; Birdsong 1987; Ramirez et al 1990; Magann and
Nolan 1991). This is the first populafion based study to determine overall natality rates;
therefore, results from this study will be useful to the Air Force for future investigations where

pre-established rates of natality and adverse birth outcomes have not been readily available
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(e.g. as a standard against which the rate of spontaneous abortion among women deployed to

a given operation, or employed in a particular occupational field, might be compared).
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C. Background and Significance

Not only are women a signiﬁca;lt part of the Air Force workforce, female Air Force officers
and enlisted personnel are a unique sub-population of American working women. Their
organizational setting provides a uniéue opportunity to examine factors influencing natality
rates and adverse pregnancy outcomes over time. Unlike most civilian studies, ADAF
women's natality statistics will afford insights into the role of multiple maternal demographics,
such as age af childbirth, race/ethnicify, marital status, income, and occupation, while
eliminating the confounding mﬂuence of lack of access to health care and unemployment (Fox
et al 1977, Kruger, 1979, Buttemiller, 1984, Birdsong, 1987, Ramirez et al, 1990, Kugler et al,

1990, Magann & Nolan, 1991, Adams et al, 1993, Irwin et al, 1994, Alexander et al, 1993).

" Difficulty in assessing these factors complicates the interpretation of many studies conducted

in the civilian setting. The passage of Public Law 90-130 in 1967 encouraged more women to
join the Air Force, and women have continued to become increasingly integrated into

nontraditional and operational roles.

The structure and availability of Air Forcé data are relatively consistent across time providing
more accurate analyses of demographic and work-related factors. On a practical level, 20-year
baseline rates over a range of pregnancy outcomes provides an internal standard against
which, for example, the rate of spontaneous abortions among women engaged in specific
occupations or military operations can be compared. The tabulation of this information not

only increases our understanding of the demographics of reproduction among ADAF women,

.
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but also provides needed background information to help target health promotion programs,

health services planning, and ultimately, to contribute to force readiness.

Civilian natality rates vary significantly with age and race (NCHS, 1993a). Marital status also
affects fertility as rates are higher among unmarried minority women (NCHS, 1993b). But it
has been demonstrated that much of the reported changes are associated with single, nonwhite
status and are related to financial barriers to care (Berkowitz, 1981). Natality rates also
decline with employment. Almost a threefold difference in rates was observed for employed
women of the same age (NCHS, 1993a). The recent deployment of troops in "Desert Shield"
and "Desert Storm" reemphasizes the importance of documenting historical trends of natality
as well as the frequency of adverse pregnancy experiences over time among ADAF women
(US Senate, 1994). Studies have examined the relaticnship between adverse pregnancy
outcomes and race and active duty status, but none have examined changes in rates over a 20-
year interval of time. An Army study (Ramirez et al, 1990) showed that women employed in
physically demanding jobs have increased odds of pre-term delivery, up to 75 percent greater
than women employed in jobs with low physical demand. When compared to military
‘dependent wives, active duty women have been shown to be at increased risk for ectopic
pregnancy (Birdsong, 1987), pregnancy induced hypeftension (Magann & Nolan, 1991), and -
pregnancy toxemia, anemia, and pre-term labor (Fox et al, 1977). Another Air Force study
(Kruger, 1‘979) reported that pre-eclampsia, perinatal mortality, and low birth weight infants
were more frequent among active duty women, but the increase was not statistically different

from the frequency among dependent military wives of similar age who use the same medical
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care system. Therefore, military jobs were considered a potential risk factor for adverse
reproductive outcomes. In contrast, two other studies have demonstrated that active duty
women have fewer pre-term births (Buttemiler, 1984) and lower neonatal death rates (Kugler
et al, 1990) when compared to military dependents of comparable age, marital status; and
socioeconomic status (SES). Based on previous studies, it is unclear whether ADAF women

are at greater risk for an adverse pregnancy outcome.

The lack of agreement between studies may be partially explained by differences in study
design and failure to control for confounding factors. A study designed to include all
pregnancy outcomes from all Air Force installations eliminates the potential for selection bias
present in previous studies that only selected records from military referral hospitals (for
examle Fox et al, 1977, Kruger, 1979, Birdsong, 1987, Kugler et al, 1990). Metflodological
differences in many civilian studies contribute to contradictory reports on the effects of
maternal job-related activity and occupational exposures on pregnancy outcomes.
Occupational stress (Brandt & Neilsen, 1992, Homer et al, 1990), increased physical exertion
and prolonged standing (Ramirez et al, 1990, Florack et al, 1993, Saurel-dlbizoﬂes et al,
1985, Mamelle et al, 1984, Eskenazi et al, 1994, Teitelman et al, 1990), and exposures to
toxicants (Lindbohm et al, 1990, Zhang et al, 1992, Taylor et al, 1984), have been associated
with adverse pregnancy outcomes. However, these associations were often based on
comparisons between employed and unemployed women where the choice of a suitable
control group is difficult, and often results in an observed "healthy worker effect" (Bogue,

1987, Murphy et al, 1984, Stengel et al, 1987a, Stengel et al, 1987b). Employed women have

-

-~
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higher SES and income, and better health care coverage than unemployed women (Kugler et

al, 1990).

Air Force women are unique among women in the military. Air Force occupations and

- work-related exposures are particularly broad among women, as historically 96 percent of Air

Force occupations have been open to women versus 20 percent in the Marine Corps, 50
percent in the Navy, and 55 percent in the Army (Office nof the Assistant Secretary of Defense,
1988). Air Force women also represent a uniquely stable population within the military
services with the highest first-term reenlistment rate of over 50 percent and highest career
continuation rates among all military services of over 90 percent. The range of jobs and
stability of employment among ADAF women provide a particularly suitéble population
within which to evaluate potential caucal associations between both occupational and
operational factors and adverse reproductive events.

This report provides a descriptive analysis extending over a twenty-year period of longitudinal
natality trends among Air Force active duty women from 1975-1994. Age-specific natality
rates are demographically compared within the AF by calendar year, race, rank, marital status, |
occupation, major Air Force command function, and geographic region where the mother was
stationed. The largest proportion of total hospitalizatiqns for ADAF women are due to
pregnancy-related admissions, exceeding the hospitalization rates for males. Therefore, these
descriptions of ADAF natality rates provide historical trends to more effectively target

allocation of funds for prevention programs and health services planning. The Air Force is
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implementing managed health care centers. Given, that obstetrical services aﬁd associated
adverse outcomes are expensive, the Air Force will need to model future needs baéed on the
demographic characteristics of ADAF women. Léstly, the proposed results fill a gap in our
interpretation of the reproductive consequences of deployment. Although the internal
longitudinal natality trends associated with the changing demographic profiles of the Air Force
are critical for internal planning, this study also provides some, albeit limited, comparisons
between US Vital Statistics and US Air Force natality statistics. These comparisons provide
the opportunity to evaluate the association between race, income, and marital status in a fully

employed and fully insured group of women over their reproductive years.
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Methods

A. Sources of f)ata

Reproductive histories were compiled based on inpatient hospital record abstracts maintained
in the Air Force Medical Support Agency (AFMSA) Standard Inpatient Data Record (SIDR).
The ADAF natality records selected from the SIDR included an initial broad range of
International Claséiﬁcation of Diseases (ICD) codes consistent with reproduction and delivery
of an infant (630-676). The study interval (1975-1994) includes three ICD versions (ICD-8,
ICD-9, and ICD-9 CM). Patient identification, ICD codes, and demographic variables are all
recorded in the same SIDR medical record abstract. The SIDR is a centralized database that
contains records for all admissions to Air Force medical facilities since 1970. Air Force
personnel receiving care in the hospitals of other services or in civilian institutions are also
registered. Records from hospitalization in a civilian hospital are acquired z;.t the time billings
are submitted to the Air Force. Inpatient hospital record accessions at Army or Navy
hospitals are obtained via a tri-service #greement that supports data standardization.
Therefore, ascertainment of natality evenfs among active duty women as recorded in the SIDR
is assumed to be complete. Pregnancies are considered incident cases as women testing
positive for pregnancy during an induction physical examination are not selected for active
duty seryice. Women testing positive within 6 weeks of induction, during basic training, are

also discharged from active duty service.
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Based on the Standard Inpatient Data Record (SIDR) compiled by fhe Air Force Medical
Support Agency, an ASCII data file was prepared by the Air Forée containing the 1975-1994
hospitalization records for ADAF women with pregnancy-related ICD codes, plus the
associated hospitalization records for babies up to thirty days o;d. Each woman’s
hospitalization records are identified with a person-specific ID number. This same person-
specific ID number appears on the baby records for that individual's newborn children. Thus a
woman with multiple pregnancy-related hospitalizations or one or more newborns can account
for multiple records within the data set. There are a total of approximately 230,000
hospitalization records of which about 154,000 were for adults and about 76,000 were for
newborns up to 30 days old. The adult hospitalizations are attributable to approximately
86,000 women. There were approximately 10,000 instances of women hospitalized for
childbirth, for whom there was no corresponding newborn record. Thus, *he data set does not
include a néwborn record corresponding to every mother record indicating childbirth. For
newborns with serious health problems; there may be more than one hospitalization record.

The ASCII data were read into a format suitable for use with statistical software, labeled, and

analyzed with SPSS Version 7.5.

Air Force denominator‘ data were obtained from the Human Resources Research Database
(HRRD) maintained by the Armstrong Laboratory Human Resources Directorate. The Human
Resources Directorate database is' composed of approximately 460 unique data files
containing historical personnel records of all Air Force personnel since 1956. Demographic

profiles were constructed by the Air Force and provided as a series of Microsoft Excel

-
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spreadsheets. They include the distribution of Air Force women from 1975-1994 by age,
race, marital status, pay grade, occupation, and major command.. The annual census reported
for aﬁy given year varied slightly depending on the variable that was aggregated. Total
census for age/race tables matched totals from the marital status tables. The pay grade and
AFSC data summed to different annual totals, which differed by several thousand women.
This discrepancy was adjusted by taking the percentage of women in each cell of the pay
grade table and multiplying times the aﬁpropriate annual total from the age/race table. The
process was repeated for AFSC. Normalizing the data yielded adjusted value tables for pay
grade and AFSC that were comparable with the other demographic denominators. These data

provide the baseline census of all Air Force women during the study interval.

Information for civilian comparisons was obtained from the Vital Statistics of the United
States, Volume I - Natality, published annually by the National Center for Health Statistics
and Current Population Reports, Population Characteristics, Volume P20-470, published by

the U.S. Bureau of the Census.

B. Data Analysis

Using standard demography techniques (Shryock and Siegel, 1976), longitudinal analyses
examined natality rates annually, every five years, and over the entire 20 year interval of time.

Rates are also expressed within and between selected stratified variables. These variables
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include age, race, marital status, rank, occupation, major command function, and geographic

location.

Natality is "a general term representing the role of births in population change and human
reproduction”(Shryock and Siegel, 1976, page 273). Other tenns-frequently encountered
include fertility, births, fecundity, etc. We report age-specific birth rates as the number of live
births (as indicated on the mother’s inpatient record) per 1000 women of a specific age in the
total Air Force population that year. Stillbirths, miscarriages, and abortions are not, by
demographic definition, included in counts of live births. The most common natality statistic
computed is the crude birth rate defined as number of births in a year per 1000 midyear
population. Our study population is restricted to Air Force Active Duty women, not all Air
Force members; therefore, we adopted the General Fertility Rate (number of births per 1000
women of childbearing age) as the best overall natality measure for our study. The US Vital
Statistics calculation of GFR uses a denominator of women 15-44. Our calculations included
all women between 17-44. Age-specific birth rates are the number of births to women in a
given age group per 1000 women in that age group. This statistic is valuable for making
detailed comparisons of natality trends within groups that may have different underlying age
distributions (e.g. occupations and/or major commands). It has been noted that age probably
has the greatest influence on rising and falling natality rates. The Total Fertility Rate is an

age-adjusted summary statistic useful for comparing trends across time and populations but is

of a different magnitude than the GFR. Equal weight is given to 5-year increments of the
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actual age-specific birth rates within a group to calculate one overall statistic for comparison

purposes.

The results are descriptive in nature due to the study design. However, natality trends over
time and within occupational groups and major commands (when adjusted for differences in
age composition) can provide insight into the impact of shifting demographics on birth rates
and birth outcomes for the Air Force of the future. Descriptive and modeling data for natality
and birth outcomes have not been available for military women in general, and for Air Force
women in particular. Our results provide baseline demographic statistics that can be used for
planning health services and serve as background ratés for related studies.

..Ci~Definition of Variables

Age. Mother's age (years) was recorded on the inpatient record at the time of admission and
transferred to the SIDR. We categorized age into 5-year increments except for 17-19 years

old and 45 years and above.

Rank. Military rank was recgrded as paygrade (E1-E9 for enlisted personnel and 01-06 for
officers). We categorized rank as Enlisted Grades E1-E3; E4-E6; E7-E9; Company

" GradesO1-03; and Field Grades 04 and above. For enlisted personnel, the three categories
generally indicate those in their first enlistment(E1-E3), technical specialists (E4-E6), and

senior career non-commissioned officers (E7-E9). Company Grade Officers (01-03) include

-~
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Lieutenants and Captains and Field Grade Officers (04-06) include Majors Lieutenant

Colonels, and Colonels.

Race. Race was recorded on the inpatient record as white, black, other, Asian, and Native

American. We categorized race as white, black, and all others.

Marital Status. Marital status was recorded on the inpatient record as married, not married,

~ annulled, divorced, interlocutory, single-never married, and widowed. We categorized marital ~

status as married or non-married.

Occupation. Occupation was recorded in the inpatient record as the Air Force Specialty Code

. (AFSC). Occupational categorizs were described by two different systems of Air Force

Specialty Codes (AFSC) over the twenty-year study period. From 1975 to the early 1990s, a
four-digit code with prefixes and suffixes was used for officer occupations. A five-digit code
was used for enlisted personnel. A new alphanumeric code was introduced in 1993 but
appears in some records prior to the official implementation date. The Defense Manpower
Data Center protocol for converting Air Force Specialty Codes to DOD groups and Standard
Occupational Codes (SOC - US Department of the Census, 1990) was used as guidance for
standardization of occupational groups. We categorized occupations by enlisted or officer
status and by primary work category. Officer categories were: Tactical Operations;

Intelligence, Engineering. Maintenance; Scientists/Professionals; Health Care; Administration
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/Executive Management; Supply/Procurement; and Other. Enlisted personnel categories
were: Tactical Operations; Electrical/Communications/Intelligence; Health Care; Functional

Support/Administration; Repair/Craftsman; Services; and, Other.

Major Command. Major Command of assignment was recorded on the inpatient recbrd. The
identifier "major command' may also indicate a direct reporting unit, field operation agency, or
other organization entity within the military structure. Historically, the public is familiar with
Strategic Air Command (SAC), North American Air Defense Command (NORAD) and more
recently Air Combat Command (ACC). We categorized major commands according to their

primary function: training; operations; logistics and R&D, and other.

Geographic Region. Historically, the Air Force has functioned in three general geographic
regions: the continental United States; Pacific theater; and the European theater. In general,
female personnel in the Pacific have predominantly been assigned to PACATF; those in Europe

to USAFE; with the majority assigned in the continental United States.
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III. Results and Conclusions

A. Demograplﬁc Characteristics of Air Force Women, 1975-1994

The purpose of this section is to provide the reader an appreciation for the actual numbers of
women on active duty in the Air Force and the dramatic éhanges that have occurred over
time. Age, race, marital status, paygrade, occupation, and geographic location are
characteristics that have been reported to influence natality rates. Therefore, it is important
for the reader to have the background information to put the 'rates’ in perspective when
interpreting the potential irﬂpact of natality on Air Force operations and the military health
services system. As described previously, age is displayed as 17-19 years, 20-24 years, 25-29
years, 30-34 years, 35-39, years 35-39 years, 40-44 years, 45-49 years, and age unknown.
Race is displayed as white, black, or other. Rank or pay grade is divided into three enlisted
personnel categories (E1-3, E4-6, E7-9) and two officer categories (Company Grade (01-03)
and Field Grade (04 and above)). Marital status is categorized as married or non-married.

Air Force occupations are grouped into broad enlisted and officer categories that are reflective
of the work accomplished and in general traceable to DOD and Bureau of Labor occupational
categories. Major Command of assignment was aggregated according to the primary function
of the command: training; operations; logistics and R&D, and other. Geographic area of
assignment is based on the distribution of women in two "geographic" commands, USAFE

and PACAF, in relation to the women on active duty not assigned to either USAFE or

PACAF.
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The total number of women on active duty during the period of 1975-1994 was 1,250,234
(Table 1). In 1975 there were approximately 30,335 women on active duty in the Air Force.
The count of ADAF women peaked in 1987 with 76,003 women, and was at 66,168 in 1994
(Figure 1). Counts are based on end of year (December) census figures reported by the Air
Force contrasted with more traditional mid-year figures, as end-of-year numbers are thought
to be more stable in the Air Force population. The number of women between 17-19 years of
age fluctuated over time with approximately 6,000 per year from 1975 to 1989 and declining
to an average of 4,000 per year for the most recent 5-year period (1990-1994). The census
for women ages 20-24 was approximately 22,000 per year for 1975-1979, rose to 29,000 per
year for 1980-1984, declined slightly to 27,000 per year for 1985-1989, and was
approximately 21,000 per year for 1990-1994. In contrast, the number of women between
25-44 rose dramatically in the 1980's and remained stable across all 5-year age groups in the
1990's. Women 25-29 years of age averaged slightly over 10,000 per year for 1975-1979;
19,000 for 1980-1984; 21,600 for 1985-1989; and, declined to 17,000 for 1990-1994.
Women 30-34 years of age averaged 2100 per year for 1975-1979; 7400 for 1980-1984;
12,600 for 1985-1989; and, 12,700 for 1990-1994. The number of women over 35 years of |
age was relatively low into the early 1980's (averaging slightly less than 1500 for 1975-1979),
but followed the same rising trend as the 25-34 year old group and by the 1990-1994 time

period averaged 14,000 per year.
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The racial distribution of ADAF women for the 20 year period 1974-1994 is shown in Table 2
and displayed in Figure 2. Approximately 80% of the workforce Were classified as ‘white’ and
slightly less than 20% were ‘black’. A small proportion, less than 1%, was classified as

‘other’. In the 1970's, black .females wére disproportionately represented in the younger age
groups. By the 1990's, both major racial classifications were proportionally represented

across all age groups.

The numbers and proportional distribution of ADAF women by Rank/Paygrade from 1975-
1994 are shown in Table 3.and Figure 3. The proportion of women in the Field Grades has
increased steadily since the mid-1980'seighties. In 1994, 27% of women officers were Field
Grade or above compared with 17% in the1970's. The proportion of enlisted women in the
higher enlisted ranké including the “top three’ (E7-9) has changed dramatically over time. In
the 1990's, enlisted women are represented across all enlisted ranks and a significant

proportion are in the senior enlisted grades (E7-9).

The marital status of ADAF women from 1974-1994 is displayed in Table 4 and Figure 4.
The percent of married and unmarried women was approximately 40% and 60% respectively,
in 1975. By the mid 1980's, the proﬁortion was about 50%-50%, and in the 1990's has
remained at about 60% married compared to 40% non-married. These changes in marital
status composition are consistent with what would be expected given the changes in age and

pay grade described.




Phase 1: Technical Report 1- Natality Experience of Air Force Women, 1975-1994

An Investigation of Reproductive Health Outcomes and Potential Risk Factors in Air Force Women

The Air Force has a very extensive job classification protocol based on skills, knowledge, and
training. The extensive and detailed Air Force Specialty Code system was reduced to the

following 12 categories for Officer and Enlisted persohnel:

Officer
Tactical Operations
Intelligence/Engineering/Maintenance
Scientists/Professionals
Health Care Field
Administrators/Executives

‘ Supply/Procurement -

Enlisted
Tactical Operations
Eiectronics/Communications/Intelligence
Health Care Workers
Functional Support/Adnﬁnistration
Repairers/Craftsmen

Services/Supply

The occupational distribution for the enlisted female workforce over the twenty-year study
period is displayed in Table 5 and Figure 5. Over the entire twenty-year period, greater than

. 30% of the enlisted female workforce were in the Services/Supply occupational group. The

-
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second most freciuent work category for enlisted personnel was Health Care Workers (10%).
The occupational distribution for the officer female workforce err the twenty-year study
period is displayed in Table 6 and Figure 6. In contrast to the enlisted occupational
distribution, greater than 40% of the female officers are in the Health Cal;e Field. The second
most frequent officer occupational grouping is Supply/Procurement. Over the decades, Air
Force women’s participation in all career fields expanded. "Currently, greater than 98% of all

Air Force occupational categories are open to women.

The majority of women in the Air Force are assigned to operational commands (Table 7). For
the period 1975-1979, 60% of ADAF women were assigned to operational commands. From
1980-1994, this proportion remained constant at 65%. The proportion of ADAF women
assigned to training commands ranged from 15-21% with an overall average of 17% for the
period 1975-1994. Eight percent of ADAF women were assigned to Logistics, R&D (range

of 7-8% per five year period); and 11% were assigned to other commands (range of 11-12%)

(Figure 7).

From 1975-1994, the majority of ADAF women were assigned to stateside installations
(Table 8). Approximately 10% of ADAF women were assigned to USAFE, a geographic
command, predominantly located on the European continent and the British Isles.
Approximately 5% of all ADAF women were assigned to PACAF, a geographic command

with installations throughout he Pacific but predominantly Japan, Korea, Philippines, and
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Hawaii. The geographic assignment distribution of ADAF women has remained relatively

consistent over the twenty-year study period (Figure 8).

In summary, ADAF women are well represented across all reproductive age groups today, a

change from past decades. The racial composition of the Air Force has remained consistent

over time, with approximately 80% of the force classified as white. Women are better

represented in the senior paygrades today, also ;eﬂected in the changes in age distribution
over time. The proportion of ADAF women married and non-married has changed from 40%
married in the 1970's to 60% married in the 1990's. Enlisted women predominantly work in
the Services/Supply occupational category, but an increasing proportion over the decades

have entered non-traditional career fields such as Electronics/ Communication/ Intelligence.

. Mest frequently, female officers have been in the Health Care Field, with incremental

increases in other occupational groups over the decades. The distribution of ADAF women
by functional command of assignment has not changed over the years. And, from 1975-1994,
most ADAF women were assigned stateside, with an increasing proportion assigned overseas

through the early 1990's.




Phase 1: Technical Report 1- Natality Experience of Air Force Women, 1975-1994
An Investigation of Reproductive Health Outcomes and Potential Risk Factors in Air Force Women

B. Natality Experience of Active Duty Air Force Women, 1975-1994

In 1975, public law was changed to permit women who became pregnant to remain on active
duty. Until this time, if a woman became pregnant, she was required to separate from active
duty shortly after the birth of the child. We chose 1975 as an appropriate starting point for this

study because in that year motherhood and an Air Force career became legally compatible.

B.1. Natal Events and Natality

Vital statistics for births are usually abstracted from birth certificates collected in the civil
registry. The statistics presented in this report, however, were abstracted frorr:x electronically
archived medical records of thé ADAF mothers and their infants. The initial set of mother's
records included an initial broad range of International Classification of Diseases (ICD) codes
consistent with reproduction and delivery of an infant (630-676) recorded between 1975-
1994. The entire record set was searched for International Classification of Disease (ICD)
codes indicative of a birth event. Additionally, an Air Force special categorical codp entitled
‘presentation of fetus’ was available in the data set. We defined a composite variable that
used all sources of available information (Mother’s ICD and "V code" diagnosis for
hospitalization, newborn hospital records, and Presentation of fetus codes) to capture birth

events. Overall, mother’s ICD and "V code" identified 64,415 birth events, newborn records

. 75,942, and the presentation of fetus code 77,306 birth events. Comparative numbers and the

efficiency of different search algorithms are shown in Table 9 and Figure 9. Using all sources

e
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of information, the composite number of non-duplicated birth events among active duty Air

Force women from 1975-1994 totaled 86,740.

B.2. Births Among Active Duty Air Force Women

From 1975-1994, Active Duty Air Force women experienced 87,014 livebirths and 585
stillbirths (Table 10). Between 1975-1979, there were 10,911 livebirths. From 1980-1984,
the number of livebirths increased over twofold for a total of 25,389 in that S-year period.
The annual number of livebirths remained stable from 1985-1989 producing 26,779 births
overall. For the period 1990-1994, the total number of livebirths declined to 23,935. Ninety-
eight percent of the livebirths were singletons (85,400); slightly less than 2% were twins
(1581); and, there were 33 triplets. Over the twenty-year period, stillbirths (585) represented

less than 1% of all births.
B.3. Mother's Age at Parturition

The distribution of mother's age at parturition is displayed in Tables 11a and 11b. The
average age at parturition from 1975-1994 was 24.8 years (median value of 24.0 years)(Table
12). From 1975 to 1994, the average age at parturition increased from 23 years of \age to 26
years of age. The average age increased approximately one year for each 5 year increment
from a mean (median) of 22.9 (22.4) years old in 1975-1979; 24.0 (23.4)-years old in 1980-

1984; 25.3 (24.8) years old in 1985-1989; and 25.8 (25.0) years old in 1990-1994 (Table 12).

-
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The increasing age at parturition from the mid 1970s into the late 1980s is also reflective of

the changing age and pay grade distribution of the Air Force female workforce.

B4. Parity

A direct calculation of parity for ADAF women was not possible. We used a variable in the
data set labeled Famlly Member Prefix as an estimate of changing trends in parity. Family
member prefix is a personnel variable with various financial and legal beneficiary implications,
and it may not in all cases represent the number of children ever born and pregnancies
experienced by the mother at the time of birth. However, it provides some information on
trends in family size over time. Table 13 displays the classification of the infant's family |
member prefix at birth. In the last half of the 1970s, approximately 76% of the infants were
categorized as first child with 16% categorized as 2nd child. T he proportions shifted over
time so that by the late 1980s, 63% of the newborns were classified as first children and 27%
as second child. In the 1990s, the trend continued with 58% classified as first child and 29% .
as second child. These trends are consistent with the changing status of women in the Air
Force from primarily entry-level employment (one enlistment) toward regular career

employment.
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BS. Live Birth Rates

The General Fertility Rate (GFR), often referred to as the fertility rate, is defined in US
Vital Statistics usage as the number of live births per 1,000 women of childbearing age (15-
44). Tt is commonly used in US Census and Vital Statistics calculations. Differences in age
composition within the childbearing years influence this rate and affect inter-group and intra-
group comparison. The General Fertility Rate as applied to the active duty Air Force women
is restricted to births to mothers between 17-44 years of age. The calculation of Total Live
Births per 1,000 women for all ages demonstrates the comparability of the statistic "Total
Live Birth Rate' among the Air Force population to the 'General Fertility Rate' as calculated
with Air Force specific numbers. This is partially a reflection of restrictions on pregnancy
upon entry to active duty and the overall age range of women on active duty. The Total Live
Birth Rate is used as a summary statistic for those instances when age specific rates, General
Fertility Rates, and/or Total Fertility Rates could not be calculated for variables of interest
(Occupational Group, Major Command Function, Geographical Region). The Total Fertility
Rate (TFR) summarizes a set of age-specific birth rates for the entire childbearing span. In
US Vital Statistics calculations, the Total Fertility Rate is computed as the sum of the age-
specific birth rates for each age group from 15-44 years of age. The TFR is an age-adjusted
rate based on the assumption that there are the same number of women (1,000) in each year
age group and, therefore, controls for differences between populations in the distribution of
women within the childbearing years. We calculated the TFR for active duty Air Force

women in the age range 17-44 years of age. In this section, the TFR is used as an age-

P
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standardized summary rate for comparison of live birth rates within Air Force categories over
the 1975-1994 time period. Total Live Birth Rates, General Fertility Rates, Total Fertility
Rates, and Age-Specific Live Birth Rates for Active Duty Air Force Women from 1975-1994

are displayed in Table 14.

The General Fertility Rate (GFR) for Active Duty Air Force women over the twenty year

period 1975-1994 was 70 live births per 1,000 women per year with yearly variations ranging
from a low of 38 per 1,000 in 1975 to a high of 86 per 1,000 in 1982 (Table 14). The 5-year -
average GFR was 52 per 1,000 for 1975-1979, rosevto 79 per 1,000 in 1980-1984; declined to

72 per 1,000 in 1985-1989; and remained stable at 70 per 1,000 for 1990-1994.

. Age-specific birth rates for 1975-1994 are displayed in Table 14, Figure 14a, and Figures
14al-14a7. The overall age-specific birth rate for 17-19 year olds for 1975-1994 was 38 per
1,000. For the 5 year period 1975-1979, the rate was 32 per 1,000, increased to 49 per 1,000
for 1980-1984, declined to 30 per 1,000 for 1985-1989, a;ld increased to 42 per 1,000 for
1990-1994. The overall age-specific birth rate for 20-24 year olds for 1975-1994 was 87 per
1,000. For the 5 year period 1975-1979, the rate was 62 per 1,000, increased to 97 per 1,0001
for 1980-1984, declined to 90 per 1,000 for 1985-1989, and increased to 96 per 1,000 for
1990-1994. The overall age-specific birth rate for 25-29 year olds for 1975-1994 was 81 per
1,000. For the 5 year period 1975-1979, the rate was 51 per 1,000, increased to 80 per 1,000
for 1980-1984, increased to 88 per 1,000 for 1985-1989, and increased to 93 per 1,000 for

1990-1994. The overall age-specific birth rate for 30-34 year olds for 1975-1994 was 55 per

R
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1,000. For the 5 year period 1975-1979, the rate was 33.6 per 1,000, increased to 50.0 per
1,000 for 1980-1984, increased to 55.6 per 1,000 for 1985-1989, and increased to 61 per
1,000 for 1990-1994. The overall age-specific birth rate for 35-39 yeér olds for 1975-1994
was 24 per 1,000. For the 5 year period 1975-1979, the rate was 14 per 1,000, increased to
22 per 1,000 for 1980-1984, increased slightly to 25 per 1,000 for 1985-1989, and remained
stable at 24 per 1,000 for 1990-1994. The overall age-specific birth rate for 40-44 year olds
for 1975-1994 was 5 per 1,000. For the 5-year period 1975-1979, the rate was 1 per 1,000,
increased to 6 per 1,000 for 1980-1984, increased slightly to7 per 1,000 for 1985-1989, and
declined to 4 per 1,000 for 1990-1994. The overall age-specific birth rate for active duty Air
Force women 45 years and older for 1975-1994 was 1 per 1,000. For the 5-year period 1975-
1979, there were no births recorded, the rate was 1.5 per 1,000 for 1980-1984, remained
stable at 1.3 per 1,000 for 1985-1989, and vras 1.1 per 1,000 for 1990-1994. Age-specific

birth rates trends over time and comparisons between age groups are displayed in Figure 14a.
B6. Birth Rates By Racial Category

Live Births per 1,000, General Fertility Rates, Total Fertility Rates, and Age-Specific Births
per 1,000 Active Duty Air Force Women by race (white, black, and all others) are displayed in

Table 15.
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For the period 1975-1994, the General Fertility Rate (GRF) for white active duty Air Force
women was 70 per 1,000 compared with a GFR of 71 for black ADAF women, and 65 per

1,000 for all other racial groups combined (Table 15).

For the period 1975-1994, average age-specific live births per 1,000 ADAF women per year
by race varied from 29- 46 per 1,000 for 17-19 year olds, 73-909 per 1,000 for 20-24 year
olds, 77-83 for 25-29 year olds, 52-66 for 30-34 year olds, 21-28 for 35-39 year olds, and 4-9
for 40-44 year olds. For the 1975-1979 and 1980-1984 time periods, 5-year averages for
black ADAF women's age-specific birth rates consistently exceeded those of both other and
white ADAF women's rates in the 17-19, 20-24, and 25-29 year old groups. However, in the
1985-1989 time period, the only pronounced differences between black and white age-specific
rates were observed in the 17-19 year old group (41 versus 28 per 1,000) and the rates for
white 20-24 year olds (93 per 1,000) and white 30-34 year olds (88 per 1,000) were higher or
equal to the rates for black ADAF women in these age groups {87 and 89 per 1,000
respectively). Over the 1990-1994 time period, the range of age-specific Live Births per
1,000 by race had decreased with race specific rates for 17-19 year olds of 40 for white
ADAF women, 49 for black ADAF women, and 42 for other ADAF Woﬁen. Race specific
rates for 20-24 year old ADAF women were equivalent [96 (white), 96 (black), and 97
(other)]. Race specific rates for 25-29 year old ADAF women were 95 (white), 87 (black),
and 92 (other). Race specific rates for 30-34 year old ADAF women were 63 (white), 54
(black), and 73 (other)]. Race specific rates for 35-39 year old ADAF women were 25

(white), 21 (black), and 33 (other)]. Race specific rates for 40-44 year old ADAF women

-
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were 4 (white), 4 (black), and 8 (other)]. Race and Age-specific Live Births per 1,000 trends

from 1975-1994 are displayed in Figures 15a-c.

The Total Fertility Rate (TFR) by race for the twenty-year period was 1373 (white), 1382
(black), and 1353 (other)(Table 15). Race-specific TFRs increased annually from 1975 -1982
and remained level from 1982-1992. For 1993-1994, white and black TFRs declined.

Conversely, the TFR for other race ADAF women rose and exceeded both white and black

TFRs in 1993-1994 (Figure 15d).
B7. Birth Rates by Marital Status

Birth Rates by marital status are displayed in Table 16. The average General Fertility Rate for
Married ADAF women, 1975-1994, was 108 per 1,000 per year. The GFR for Married

ADAF women increased from an average of 98 per 1,000 ADAF women per year for the time
period 1975-1979 to 119 per 1,000 per year for 1980-1984. The GFR declined to an average

of 111 per 1,000 per year for 1985-1989 and declined to 101 per 1,000 per year for 1990-

1994.

The average General Fertility Rate for Non- Married ADAF women, 1975-1994, was 20 per
1,000 per year. The GFR for Non-Married ADAF women increased from an average of 12
per 1,000 per year for the time period 1975-1979 to 19 per 1,000 per year for 1980-1984, to

21 per 1,000 per year for 1985-1989, and to 26 per 1,000 per year for 1990-1994.

e
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Not unexpectedly, the birth rate for Non-Married women was suBstantially less (one-fifth to
one-fourth) that of Married ADAF women over the 1975-1994 time period. However, Total
Fertility Rates for both Married and Non-Married ADAF women increased steadily over the
20 year period with a low five year annual average TFR of 1847 and 180 for Married and
Non-Married respectively in 1975-1979, 2457 and 304 respectively in 1980-1984, 2440 and
373 respectively in 1985-1989, and 2589 and 509 in 1990-1994 (Figure 16¢c). Additionally,
the rate ratio of total births per 1,000 Non-Married ADAF women contrasted with Married
ADAF women increased steadily over the 20 year period with an overall proportion of 19%
(1975-1994) of the Total Live Births per 1,000 ADAF women to Non-Married personnel
women with proportional changes of 12% for 1975-1979, 16% for 1980-1984, 19% for 1985-

1989, and 26% for 1990-1994.
BS. Birth Rates By Rank/Pay Grade
Live births per 1,000, General Fértility Rates, Total Fertility Rates, and Age-Specific Births

per 1,000 by Enlisted Grades E1-E3, E4-6, E7-9, Company Grades O1-3, and Field Grades

04 and above are displayed in Table 17.
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Birth Rates for Enlisted Grades.

The overall average General Fertility Rate for Enlisted Grades E1-3 for 1975-1994 was 68 per
1,000 ADAF women per year. The annual average GFR was 47 per 1,000 E1-3 women for
the 1975-1979 time period, rose to 77 per 1,000 for 1980-1984, declined to 70 per 1,000 for
1985-1989, and increased to 81 per 1,000 E1-3 enlisted women for 1990-1994. Age-Specific

Live Births per 1,000 trends over time for Enlisted Grades E1-3 are displayed in Figure 17a.

The overall average General Fertility Rate for Enlisted Grades E4-6 for 1975-1994 was 80 per ~

1,000 ADAF women per year. The annual average GFR was 71 per 1,000 E4-6 women for
the 1975-1979 time period, rose to 92 per 1,000 for 1980-1984, declined to 81 per 1,000 for
1985-1989, and declined to 73 per 1,000 E4-6 enlisted women for 1990-1994. Age-Specific
Live Births per 1,000 trends over time for Enlisted Grades E4-6 are displayed in Figure 17b.
The overall average annual General Fertility Rate for Enlisted Grades E7-9 for 1975-1994 was
15 per 1,000 ADAF women per year . The annual average GFR was 13 per 1,000 E7-9

women for the 1975-1979 time period, rose to 26 per 1,000 for 1980-1984, declined to 19 per

1,000 for 1985-1989, and declined to 13 per 1,000 E7-9 enlisted women for 1990-1994. Age-

Specific Live Births per 1,000 trends over time for Enlisted Grades E7-9 are displayed in

Figure 17c.
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Birth Rates for Company and Field Grades.

The average General Fertility Rate for Company Grades O1-3 for 1975-1994 was 49 per
1,000 ADAF women per year. The 5-year average GFR for the 1975-1979 time period was
28 per 1,000 O1-3 women, rose to 49 per 1,600 for 1980-1984, increased slightly to 52 per
1,000 for 1985-1989, and increased to 57 per 1,000 Company Grades O1-3 per year for
1990-1994. Age-Specific Live Births per 1,000 trends over time for Company Grades O1-3
are displayed in Figure 17d. The average General Fertility Rate for Field Grades O4 and
above for 1975-1994 was 30 per 1,000 ADAF women per year. The 5-year average GFR was
10 per 1,000 O4+ women for the 1975-1979 time period, rose to 24 per 1,000 fof 1980-1984,
increased to 35 per 1,000 for 1985-1989, and remained constant at 33 per 1,000 Field Grades
04 and above women per year for 1990-1994. Age-Specific Live Births per 1,000 trends over
time for Field Grades O4 and above are displayed in Figure 17e. Total Fertility Rates for
ADAF Women Officers and Enlisted Grades for 1975-1994 are displayed in Table 17 and
compared in Figure 17f. Over the 20-year period, the TFR for Officers was less than the TFR
for Enlisted Grades. The TFR for both groups peaked in the early 1980's, remained consistent

until 1990, with the Officer TFR rising until 1992, and both groups declining in 1993-1994.
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B9. Birth Rates By Océupational Group

Enlisted Occupational Categories.

Enlisted personnel categories were: Tactical Operations; Electrical/ Communications/
Intelligencg; Health Care; Functional Support/ Administration; Repair/ Craftsman, Services/
Supply; and, Other. Live Births per 1,000, Gene_ral Fertility Rates, Total Fertility Rates, and
Age-Specific Live Births per 1,000 Active Duty Air Force (ADAF) Women by Enlisted Job

Group, 1975-1994 are displayed in Table 18.

General Fertility Rates for enlisted occupational categories for the 1975-1994 period
averaged: 60 per 1,000 per year for Tactical Operations; 55 per 1,000 per year for Electrical/
Communications/ Intelligence; 72 per 1,000 per year for Health Care; 65 per 1,000 per year
for Functional Support/ Administration; 45 éer 1,000 per year for Repair/ Craftsman; and 65
per 1,0.00 per year for Services/ Supply. The GFR for Ta;;tical Operations was 64 per 1,000
per year for 1975-1979, rose to 72 per 1,000 for 1980-1984, declined to 68 per 1,000 for
1985-1989, and declined to 54 per 1,000 per year for the 1990-1994 time period. The GFR
for Electrical/ Communications/ Intelligence was 36 per 1,000 per year for 1975-1979,
increased to 55 per 1,000 for 1980-1984, increased to 59 per 1,000 for 1985-1989, and
increased to 67 per 1,000 per year for the 1990-1994 time period. The GFR for Health Care
was 60 per 1,000 per year for 1975-1979, increased to 79 per 1,000 for 1980-1984, declined

0 69 per 1,000 for 1985-1989, and increased to 74 per 1,000 per year for the 1990-1994 time
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period. The GFR for Functional Support/ Administration was 57 per 1,000 per year for 1975-
1979, increased to 85 per 1,000 for 1980-1984, declined to 51 pér 1,000 for 1985-1989, and
increased to 61 per 1,060 per year for the 1990-1994 time period. The GFR for Repair/
Craftsmen was 45 per 1,000 per year for 1975-1979, increased to 72 per 1,000 for 1980-
1984, declined to 35 per 1,000 for 1985-1989, and increased to 39 per 1,000 per year for the
1990-1994 time period. The GFR for Services/ Supply was 64 per 1,000 per year for 1975-
1979, increased to 74 per 1,000 for 1980-1984, vdeclined to 64 per 1,000 for 1985-1989, and

declined to 55 per 1,000 per year for the 1990-1994 time period.

Average Age-Specific Births per 1,000 per year for 1975-1994 by occupational category for
17-19 year olds ranged from a low of 28 per 1,000 per year for Electrical/ Communications/
Intelligence to a high of 39 per 1,000 per year for Functional Support/ Administration. Age-
Specific Births per 1,000 for 20-24 year olds ranged from a low of 59 per 1,000 per year for
Repair/ Craftsmen and Eleétrical/ Communications/ Intelligence to a high of 90 per 1,000 per
year for Functional Support/ Administration. Age-Specif{c Births per 1,000 for 1975-1994 by
occupational category for 25-29 year olds ranged from a low of 51 per 1,000 per year for
Repair/ Craftsmen to a high of 85 per 1,000 per year for Functional Support/ Administration. |
Age-Specific Births per 1,000 for 30-34 year olds ranged from a low of 26 per 1,000 per year
for Repair/ Craftsmen to a high of 50 per 1,000 per year for Electrical/ Communications/
Intelligence. Age-Specific Births per 1,000 for 1975-1994'by occupational category for 35-39
year olds ranged from a low of 11 per 1,000 per year for Repair/ Craftsmen to a high of 21

per 1,000 per year for Electrical/ Communications/ Intelligence. Age-Specific Births pér
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1,000 for 1975-1994 for 40-44 year olds was in the 2-4 per 1,000 range for all enlisted
occupational categories. Trends in Age-Specific Rates per 1,000 per year, 1975-1994, for

each enlisted occupational group are shown in Figures 18a-18g.

Total Fertility Rates for 1975-1994 by occupational category ranged from a low of 839 for
Repair/ Craftsmen to a high of 1305 for both Health Care and Functional Support/
Administration. Trends in Total Fertility Rates from 1975-1994 by enlisted occupational

category are shown in Figure 18h.
Commissioned Officer Occupational Categories.

Officer occupztiona! categories were: Tactical Operations; Intelligence/ Engineering/
Maintenance; Scientists/ Professionals; Health Care; Administration/ Executive Management;
Supply/ Procurement; and Other. Live Births per 1,000, General Fertility Rates, Total '
Fertility Rates, and Age-Specific Live Births per 1,000 Active Duty Air Force (ADAF)

Women by Officer Job Group, 1975-1994 are displayed in Table 19.

General Fertility Rates for officer occupational categories for the 1975-1994 period averaged:
31 per 1,000 per year for Tactical Operations; 37 per 1,000 per year for Intelligence/
Engineering/ Maintenance; 30 per 1,000 per year for Scientists/ Professionals; 46 per 1,000
per year for Health Care; 50 per 1,000 per year for Administration/ Executive Management,

34 per 1,000 per year for Supply/ Procurement; and 37 per 1,000 per year for Other Officers.
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The GFR for Tactical Operations was 16 per 1,000 per year for 1975-1979, rose to 29 per
1,000 for 1980-1984, increased to 32 per 1,000 for 1985-1989, and increased to 35 per 1,000
per year for the 1990-1994 time period. The GFR for Intelligence/ Engineering/ Maintenance
was 21 per 1,000 per year for 1975-1979, rose to 43 per 1,000 for 1980-1984, declined to 33
per 1,000 for 1985-1989, and increased to 43 per 1,000 per year for the 1990-1994 time
period. The GFR for Scientists/ Professionals was 27 per 1,000 per year for 1975-1979, rose
to 36 per 1,000 for 1980-1984, declined to 31 per 1,000 for 1985-1989, and declined to 27
per 1,000 per year for the 1990-1994 time period. The GFR for Health Care was 26 per
1,000 per year for 1975-1979, rose to 48 per 1,000 for 1980-1984, increased to 50 per 1,000
for 1985-1989, and remained stable at 51 per 1,000 per year for the 1990-1994 time period.
The GFR for Administration/ Executive Management was 33 per 1,000 per year for 1975-
1979, rose to 46 per 1,000 for 1980-1984, increased to 51 per 1,000 for 1985-1989, and
increased to 54 per 1,000 per year for the 1990-1994 time period. The GFR for Supply/
Procurement was 24 per 1,000 per year for 1975-1979, rose to 32 per 1,000 for 1980-1984,
increased to 38 per 1,000 for 1985-1989, and declined to 35 per 1,000 per year for the 1990-

1994 time period.

Age-Specific Births per 1,000 for 1975-1994 by occupational category for 20-24 year olds
ranged from a low of 7 per 1,000 per year for Supply/ Procurement to a high of 25 per 1,000
per year for Health Care. Age-Specific Births per 1,000 for 1975-1994 by occupational
category for 25-29 year olds ranged from a low of 37 per 1,000 per year for Supply/

Procurement to a high of 65 per 1,000 per yéar for Scientist/ Professional. Age-Specific
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Births per 1,000 for 30-34 year olds ranged from a low of 39 per 1,000 per year for Supply/
Procurement and Health Care to a high of 89 per 1,000 per year for Scientist/ Professional.
Agé-Speciﬁc Births per 1,000 for 1975-1994 by occupational category for 35-39 year olds
ranged from a low of 21 per 1,000 per year for Health Care and Tactical Operations (22 per
1,000) to a high of 48 per 1,000 per year for Administrative/ Executive. Age-Specific Births
per 1,000 for 1975-1994 for 40-44 year olds was in the 3-6 per 1,000 per year range for all
officer occupational categoriés except for Administrative/ Executive (15 per 1,000 per year).
Trends in Age-Specific Rates per 1,000 per year, 1975-1994, for each officer occupational

group are shown in Figures 19a-f.

Trends in Total Fertility Rates from 1975-1994 by officer occupational category are shown in

Figure 19g.

BY9. Birth Rates By Major Command Function

Major Commands were categorized according to their primary function: training; operations;
logistics and R&D, and all others. Live Births per 1,000 Active Duty Air Force (ADAF)
Women by Major Command Function for 1975-1994 are displayed in Table 20a.

Average Live Births per 1,000 ADAF women per year for 1975-1994 were 41 for Training,

70 for Operations, 69 for Logistics R&D, and 25 for All Others.
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Five-year averages for Training Command Functions were 27 per 1,000 per year for 1975-
1979, ix;creased to 41 per 1,000 for 1980-1984, increased to 47 per 1,000 for 1985-1989, and
remained stable at 46 per 1,000 per year for 1990-1994. Five-year averages for Operations
Command Functions were 61 per 1,000 per year for 1975-1979, increased to 79 per 1,000 for
1980-1984, declined to 71 per 1,000 for 1985-1989, and declined to 66 per 1,000 per year for
1990-1994. Five year averages for Logistics R&D Command Functions were 57 per 1,000 per
year for 1975-1979, increased to 77 per 1,000 fqr 1980-1984, declined to 71 per 1,000 for
1985-1989, and declined to 67 per 1,000 per year for 1990-1994. Five-year averages for Al -
Othef Command Functions were 39 per 1,000 per year for 1975-1979, declined to 33 per
1,000 for 1980-1984, declined to 13 per 1,000 for 1985-1989, and increased to 22 per 1,000

per year for 1990-1994.

Trends for Liv-e Births per 1,000 ADAF women by major Commanci Function for 1975-1994
are displayed in Figure 20. Rates rose consistently for Training, Operations, and Logistics
R&D Commands from 1975-1982. Operations and Logi;tics R&D Command rates declined
in parallel from 1982-1994. Live Birth rates per 1,000 for Training Commands rose slightly
over the same time period. Live Birth rates ber 1,000 were equivalent for officers and enlisted:
women in Training Commands (40 and 41 per 1,000 respectively)(Table 20b). Live Birth
Rates per 1,000 for enlisted women in Operations and Logistics R&D Commands were

approximately twice those for officers (75/42 and 82/42 respectively)(Figures 20a and 20b).
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B10. Birth Rates By Geographical Region

Live Births per 1,000 Active Duty Air Force (ADAF) Women by Geographical Region of

assignment (Continental United States, Europe, and Pacific) are displayed in Table 21a.

The overall annual average by region for 1975-1994 was 62 Live Births per 1,000 per year for
ADAT women stationed in the United States, 52 Live Births per 1,000 for ADAF women
stationed in Europe, and 37 Live Births per 1,000 pet year for ADAF women stationed in the -
Pacific. Regional rates for the enlisted force consistently exceeded the rates for officers

(67/41 in the United States, 55/29 for Europe, and 39/28 for the Pacific)(Table 21b.). Trends

over time by geographical region and rank/paygrade are displayed in Figures 21, 21a, and 21b.
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C. Comparison of Air Force Natality with US Population Vital Statistics

Because measures of Air Force natality are based on hospitalization and personnel
demographic records, and those for the general US population are based on registered births
and survey data, the two are not strictly comparable. Nevertheless, where possible, it is useful
to make comparisons between natality of women in the Air Force and in the general female
population. As career opportunities for women in the Air Force have matured and stabilized,
one would expect that over time natality measures for these women would also tend to
stabilize and eventually parallel those of women in the general pdpulation. Because of
differences in career demands and some non-comparability of natality data one would not
expect measures for the two populations to be the same. By all the measures employed,
however, there are clear consistencies in the patterns of similarities and differences that
emerge over the study period.

Summary demographic measures of fertility (i.e. age specific, general, and total fertility rates
for Air Force women for each year) are provided for comparison to those for women in the
general United States population (Tables 14-15, 22-26).' Because of the difference in
beginning age of these measures (17 for Au' Force women and 15 for US women) the rates
are not precisely comparable. This is especially true for the general fertility rate and the total
fertility rate, which are summary measures over all included ages. Therefore, the greater
interest is in patterns of change rather than in specific comparisons of these rates. Some

limited analysis focusing on selected age speciﬁc rates is also included.
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The annual Air Force general fertility rate rose from approximately 50 births per 1000 women
aged 17-44 per year in the 1970s to a peak of 70 per 1000 in the :early 1980s. Since that
peak, the rate declined steadily through 1994 (Table 28). Fertility of both black and white
women in the Air Force followed the same general pattern; however, the general fertility rates
of white women peaked at, and remained at, a somewhat higher level than those of black
women. During the same period (ending in 1993), the general fertility rates of black and
white women in the general US population remained nearly unchanged. Total fertility rates in
the Air Force and the general population followed essentially the same paths as the general

fertility rates.

Because of the difference in starting ages for the general and total fertility rates in the Air
Force and US data,-it is useful to focus on measnres that are similarly defined. For this
purpose trends in rates at the peak fertility ages--20-24 to 30-34--were chosen for analysis
(Figures 28b and 2§c). A comparison of these rates in the two populations shows the same
temporal patter;l as the general and total rates--i.e. a rise in Air Force fertility from 1975 to a
peak in the early 1980s followed by a plateau or slight decrease. The trends are the same in
both the white and black Air Forc.e population (Figures 28b-28d). For summary purposes, a |
“truncated” total fertility rate restricted to the interval 20-34 years of age was calculated

'(F igure 28¢). This measure again shows the same pattern in trends. Except for the early part
of the period, black and white women had virtually identical fertility. Truncated total fertility

rates for the US female population were consistently higher that those of Air Force women,

the latter averaging about 20 percent lower than the former since the early 1980s.
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Some comparisons can be made between Air Force and US employed women. While period
fertility rates of the general US female population on average are‘ higher than those of women

' in the Air Force, the latter have had consistently higher fertility rates than employed women in
the United States labor force (Figures 27a-b). This finding is among the more surprisiné
results of this study. A comparison of the data in Tables 27a-b shows that fertility rates of Air
Force women averaged over 50 per cent higher than those of the general population of
employed women fron{ 1980 forward. These differences were recorded in both broad age
groups 18-29 (17-29 for ADAF women) and 30-44. Just why this should have been the case
is unknown. A small amount of the difference may be attributable to underlying differences in
the data sources. Information on fertility of employed US women comes from responses to
questions about births in the previous year which are provided by women included in the
Rureau of the Census Current Population Survey. These responses may understate fertilify.
slightly, but not enough to account for the differences evident in the data. A satisfactory
explanation of the higher fertility of ADAF women over US employed women must await
further research; however, it may be speculated that some of the difference may be attributable
to the expectation by ADAF women of stable employment and readily available excellent

health services in the Air Force.
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D. Future Projections

Air Force natality rates are most strongly influenced by changing trends in age and marital
status. As more women choose to stay on active duty past their initial commitment, several
factors influencing overall natality rates converge. Women enter the age groups with the
highest reproductive rates, are more likely to enter a period of career stability, and are more

likely to begin families.

General Fertility Rates appeared to stabilize in the 1985- 94 time frame with overall annual
averages ranging from 70- 74 per 1,000 per year in nine of the ten years. For the most
reproductively active age groups, nataiity rates ranged from 84-102 per 1,000 per year for

ADAF women 20-24 years nld and 79- 98 per 1,000 per year for 25-29 year olds (Table 14).

By the 1990's, 54% of ADAF women were married compared with 44% in the 1970's (Table
4). Inthe 1990'5, birth rates for married ADAF women »\;ere approximately 4 times higher
than birth rates for non-married women (Table 16). This would equate to an incremental
change of an additional 3 births per 1,000 ADAF women with an additional 10 % increase in |
the proportion of married ADAF women to 64% of the force. If75% of ADAF women were

married, the Air Force could expect an additional 8 births per 1,000 ADAF women over and

above the 1990-94 average.




Phase 1: Technical Report 1- Natality Experience of Air Force Women, 1975-1994

An Tnvestigation of Reproductive Health Outcomes and Potential Risk Factors in Air Force Women

From 1990-94 women 20-29 years old represented 55% of all ADAF women and contributed
75% of the births. If the proportion of ADAF women in this age range increases above its
current representation of 55% of the total female population, overall birth rates could increase
14% to 40% over current expectations. Conversely, if the proportion of 20-29 year old

ADAF women declines, natality rates would be expected to decline.

The proportion of women with second, third, and fourth births increased incrementally over
the twenty-year period. (Table 13). As discussed previously, this reflects the integration of
ADAF women into the career Air Force. For 1990-1994, 29 % of the births were second
children, 7% were third children, and 6% were fourth or higher. Trends over time indicate
that many ADAF women found no conflict between active duty status and raising a family.
This conclusion is supported by the comparison between ADAF natalify rates with their

civilian counterparts.

As the number of airmen on active duty in the Air Force continues to decline as a result of
general reduction in the size of all armed forces, the absolute number of births will decline
proportionate to the number of women on active duty. However, it is expected that with
eventual stabilization of recruitment numbers and a maturation of the women remaining on
active duty, that births will continue as significant life events among Air Force women.
Natality will impact the social structure of the Air Force work force and will remain an issue
of occupational health concern as women are further integrated into non-traditional career

fields.
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Figure 6. Distribution of ADAF Women Officers by Job Group, 1975-1994
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Live births / 1,000 Women
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Figure 14a. Live Births per 1000 ADAF Women
All Ages, 1975-1994
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Figure 14b. Total Fertility Rate (17-44 years) for ADAF Women, 1975-1994
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Live Births / 1,000 Women
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Figure 15a. Live Births per 1000 White ADAF Women
all age groups, 1975-1994
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Live births / 11,000 Women
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Figure 15b. Live Births per 1000 Biack ADAF women
all age groups, 1975-1994
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Live Births / 1,000 Women

Figure 15c. Live Births per 1000 Other ADAF Women
all age groups, 1975-1994
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Total Fertility Rate
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Figure 15d. Total Fertility Rates for ADAF Women by Race,

1975-1994
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Live Births / 1,000 Women
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Figure 16a. Live Births per 1000 Married ADAF Women

All Ages, 1975-1994
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Live Births / 1,000 Women
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Figure 16b. Live Births per 1000 zo:.z_mion_ ADAF Women
All Ages, 1975-1994
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Total Fertility Rate
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Figure 16c. Total Fertility Rates for ADAF Women by Marital Status (Married and Non-Married),

1975-1994
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Live Births / 1,000 Women

Fiqure 17a. Live Births per 1000 ADAF Women
Enlisted Grades E1-E3, 1975-1994
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Fiqure 17b. Live Births per 1000 ADAF Women
Enlisted Grades E4-E6, 1975-1994
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‘Figure 17c._Live Births per 1000 ADAF Women

Enlisted Grades E7-E9, 1975-1994

1975

1976 +

1977 -

1978 |

1979 }

1980 -

1981 +-~
1982 +
1983 +
1984 -
1985 +
1986
1987 +
1988 -+
1989 -+




90 +

80+

Live Births / 1,000 Women

ﬂ&z *

Company Grades 01-03, 1975-1994
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Total Fertility Rate

by

Figure 17f. Total _...m._.m:E Rates for ADAF Women
Officers and Enlisted, 1975-1994
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Figure 18a. Live Births per 1000 ADAF Enlisted Women
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Figure 18b. Live Births per 1000 ADAF Enlisted Women
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Figure 18e. Live Births per 1000 ADAF Enlisted Women
Repair/Craftsman, 1975-1994
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Figure 18f. Ljve Births per 1000 ADAF Enlisted Women Services/Su 1975-1994
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Figure 18q. Total Fertility Rates for ADAF Enlisted Women
by Job Group, 1975-1994
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Figqure 19c. Live Births per 1000 ADAF Women Officers, Health Care, 1975-1994
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Figure 199g. Total Fertility Rates for ADAF Women Officers, by Job Group, 1975-1994
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Figure 20b. Live Births per 1000 ADAF Women, Company and Field Grades, by Major Command
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Figure 27b. Ratio of General Fertility Rates for ADAF Women
to Employed US Resident Women, by race, 1975-1993
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Figure 28b. Ratios of ADAF to US Age-specific Fertility Rates for Women ages 20-24 to 30-34 and

Total Fertility Rate for ages 20-34, 1975-1993
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Figure 28c. Ratios of ADAF to US Age-specific Fertility Rates for White Women ages 20-24 to 30-34
and Total Fertility Rate for ages 20-34, 1975-1993
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Figure 28d. Ratios of ADAF to US Age-specific Fertility Rates for Black Women
ages 20-24 to 30-34 and Total Fertility Rate for ages 20-34, 1975-1993
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Figure 28e. Truncated Total Fertility Rates (ages 20-34)
for US and ADAF Women, by race, 1975-1993
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Figure 28f. Ratio of General 101:5 Rate by calendar year to Rate in 1975, by race,
US and ADAF Women, 1975-1993
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Phase II: Case-Control Study

The primary source of case-control data was the reproductive data set maintained by the Air Force
Medical Support Agency (AFMSA) Standard Inpatient Record (SIDR), an existing database
which contains records for all admissions to USAF medical facilities since 1970. Drs. Herbold
and Grayson obtained the data set from the Air Force. For the purposes of planning the case-
control study we elected to conduct a preliminary review of the cases (without personnel
identifiers) in order to determine the number of events available from 1990 to 1994, the number of
events from which cases will be selected between 1990-1994, and their distribution by important
demographic factors. The final cases will be selected from a subset of years from 1990-1996
where the data for 1995 and 1996 have just become available and remain to be extracted from the
SIDR.

This section briefly describes (1) the enumeration of events from which cases will be selected , (2)
the distribution of cases for pertinent factors, (3) the status of the industrial hygiene assessments,
and (4) the status of the medical extraction and CATI interviews.

1. Enumeration of Reproductive Events

- During Year 1, we elected to conduct a preliminary assessment of cases without personnel identifiers
in order to determine the number of events available, the number of events from which cases will be
selected between 1990-1994, and their distribution by key demographic factors.

On October 1 1996, Battelle initiated the generation of data files by first requesting the reproductive
numerator data be extracted from the AFMSA database. The extraction process took 5 months and
we received the numerator data in March, 1997. The 20-year old AFMSA SIDR tape files for
reproductive events were extracted by John Mellman, the Statistical Consultant and Database
Manager from Armstrong Laboratory, Brooks AFB, Texas. The condition of the tapes was variable
and the 5 month time was used to locate, splice together, and upload and recreate files on the
mainframe. The events were entered as hospitalizations hence there were multiple entries for one
event. By July 1997, research staff at the University of Texas had reviewed the data set for errors and
produced the ADAF_WOMEN_EVENT.dbf datafile described in Exhibit 1 on the following pages.

The tabulations located in Exhibit 2, show that there were 96,934 events. A surprisingly small
proportion were problematic, attributable either to improbable dates (n= 402 or .4%) or
contradictions between V and P codes (n= 175 or .2%). These small number of entries were
eliminated from the descriptive studies but are maintained in the case-control study as we will be able
to recode problematic cases (if any) using the medical record for each individual.

As seen previously on Section B.1 on page 22 of the draft report, a thorough review of the quality
of the event data indicated that the coding schema by ICD varied over time. In order to standardize
the natality rate over a 20 year time period , three categories of coded records were selected; those
with both a Presentation of Fetus “P” Code and supplemental “V27” Code (n=55,057), those with a
V Code alone (n = 9,454), and those with a P Code alone (n = 22,423).

The breakdown by singleton, twin, and multiple births indicated that most of the database described
singleton birth-alive events (n = 85,557 or 98%).

A-2




The numerator data was previously described in greater detail in the draft report, but note that the
numbers are significantly lower in the first 5 year period between 1975 and 1979. This is because
Presentation of Fetus Codes were the only codes used during this period of time. The change in
coding stabilized over the remaining 15 years of time up to 1994.

Describing the same dataset by ADAF mother yielded 64,859 individual women with a small
proportion of problematic events. The breakdown of events by number of births also indicated that
the overall study is primarily focusing on singleton births.

Exhibit 1 Structure for database: ADAF_WOMEN_EVENT.DBF (n=286,934)
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StudyID
PROBDATES

CONTRA

COMB_NUM

V_NUM
P_NUM
VCODE1
VCODE2
VCODE3
PCODE1
PCODE2
VCODETOT
PCODETOT
TOTCODE
BIRTHREC
BIRTHDATE
ADMDATE
DISPDATE
SOURCE
GENERAT
FPREFIX
MTF
ADM_YR
ADM MO
ADM DAY
DISP YR
DISP_MO
DISP DAY
BIRTHYR
BIRTHMO
BIRTHDAY
ADM_AGE
SEX

RACE
OFF_ENL
JOB_CODE
SERVICE
MAJCOM
DUTY ZIP
BENEFIT
DIAG_IND
ICDDIAGL
ICDDIAG2

Numeric
Character

Character

Character

Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Date

Date

Date
Numeric
Character
Numeric
Character
Numeric
Numeric
Character
Numeric
Numeric
Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Character
Numeric
Character
Character
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1=<=5 days, 2=6-299 days between
pregnancies

1=V or P code missing,
2=contradiction, single/twin
3=contradiction, multiple,

Number of fetuses in birth alive/dead
using V and P codes

As above, using only V code

As above, using only P code

Coded 1st V-code

Coded 2nd V-code

Coded 3rd V-code

Coded 1lst P-code

Coded 2nd P-code

Combined Coded V-code -codes (coded)
Combined Coded P-code -codes (coded)
V and P combined codes (coded)
1=Vcode alone, 2=Pcode alone, 3=both
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DISPTYPE
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RECORDID
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DISP DY
B_YR
B_MO
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TEMP

AGE
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AFSC
JOB_GRP
FLAG
TIMEIN
AGEGRP
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BIRTHTYP
BIRTH_A
BIRTH_ B
BIRTH C
BABY CNT
BODY CNT
ABORT
CENSUS
MAJCOMGP
PRETERM
HYPER
MAPTERM
REGION
CENGRP

* Total **

Character
Character
Character
Character
Character
Numeric
Numeric
Character
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Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Character
Numeric
Numeric
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Numeric
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Numeric
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Numeric
Numeric
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Numeric
Numeric
Numeric
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Exhibit 2

TOTAL IDENTIFIED EVENTS

ADAF BIRTHS BY

"EVENT"

DISTRIBUTION OF PROBLEMATIC EVENTS

EVENTS WITH

POSSIBLE PROBLEM DATES

SAME SUBJECT ADMISSIONS WITHIN 5 DAYS
SAME SUBJECT ADMISSIONS BETWEEN 5-300 DAYS
CONTRADICTIONS BETWEEN V & P CODES

FOR SINGLETON & TWIN BIRTHS
FOR HIGHER MULTIPLE BIRTHS

(BY V CODE)

CONTRADICTIONS - MULTIPLE V CODES

DISTRIBUTION

OF EVENTS BY CODES

IDENTIFIED
IDENTIFIED
IDENTIFIED

DISTRIBUTION

BY BOTH V AND P CODES:
BY V CODES ALONE:

BY P

CODES ALONE:

(BY V CODE)

OF EVENTS BY NUMBER OF BIRTHS

SINGLETON BIRTH-ALIVE:
SINGLETON BIRTH-DEAD:
TWIN BIRTH-BOTH ALIVE:
TWIN BIRTH-ONE ALIVE:
TWIN BIRTH-NONE ALIVE:
MULTIPLE BIRTH-ALL ALIVE:
MULTIPLE BIRTH-SOME ALIVE:
MULTIPLE BIRTH-NONE ALIVE:

DISTRIBUTION OF EVENTS BY 5-YEAR INTERVALS

<1975:

1975-79:
1980-84:
1985-89:
1990-94:

TOTAL INDIVIDUAL WOMEN:

DISTRIBUTION OF PROBLEMATIC EVENTS

INDIVIDUALS WITH POSSIBLE DATE PROBLEMS:
ADMISSIONS WITHIN 5 DAYS:

SAME SUBJECT
SAME SUBJECT

DISTRIBUTION

ADMISSIONS BETWEEN 5-300 DAYS:

OF EVENTS BY NUMBER OF BIRTHS

WOMEN WITH
WOMEN WITH
WOMEN WITH
WOMEN WITH
WOMEN WITH
WOMEN WITH
WOMEN WITH
WOMEN WITH

ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY

ONE BIRTH EVENT:
TWO BIRTH EVENT:

THREE BIRTH EVENT:

FOUR BIRTH EVENT:
FIVE BIRTH EVENT:
SIX BIRTH EVENT:

SEVEN BIRTH EVENT:
EIGHT BIRTH EVENT:

86,934

402

173

55,057
9,454
22,423

85,557
528
788

29
21

41
11,019
25,385
26,699
23,790

64,859

200
121
79

46,145
15,803
2,525
332

46

242
160

169




o

2. Case-definition

Exhibit 3

Adverse Reproductive Outcomes in Active Duty Airforce Women

Outcome ICD-9-CM Definition ICD-9-CM Codes

Ectopic Pregnancy Abdominal pregnancy 633.0
Tubal pregnancy 633.1
Ovarian pregnancy 633.2
Other ectopic pregnancy 633.8
Unspecified ectopic 633.9
pregnancy

Spontaneous Abortion Miscarriage 634.0-634.9
Spontaneous abortion

Placenta Previa Placenta previa without 641.0 (0,1,3)

hemorrhage
Hemorrhage from placenta
previa

641.1 (0,1,3)

Premature Separation of
Placenta

Premature separation of
placenta (abruptio placentae)

641.2(0,1,3)

Pregnancy-induced Mild or unspecified 642.4
Hypertension pre-eclampsia
Severe pre-eclampsia 642.5
. Eclampsia 642.6
Preterm Delivery Early onset of delivery - 644.2
Before 37 completed weeks
of gestation
Cesarean Delivery Cesarean delivery, without 669.7 (0,1)

mention of indication

Exhibit 3 provides the range of ICD codes that define several outcomes of research interest. The
primary outcomes evaluated in the case-control study are spontaneous abortion, pre-term delivery,
and pregnancy induced hypertension. Crude Rates per 100,000 Population for Early Onset of
Delivery, Pregnancy-Induced Hypertension (Pre-eclampsia/Eclampsia), and Spontaneous Abortion
for ADAF Women (1990-1993) are presented below.

Calendar Year
1990 1991 1992 1993 1990-1993
Early onset of delivery 739.4 692.7 841.1 894.3 791.88
Pregnancy Induced 577.6 534.6 557.3 488.7 539.55
Hypertension
Spontaneous Abortion 439.0 386.3 349.2 276.9 362.85

The distribution of these three adverse outcomes are examined below.
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. 3. Case-Distribution for (1970-1994) and (1990-1994 ) by Calendar Years, Age, Race, Rank, Major
Command, Region, Job, US State

The following set of tables located in Exhibit 4 describe the coding and distribution of spontaneous
abortions (SPONAB) , birth events (EVENT), pre-term delivery (PRETERM), and pregnancy
induced hypertension (HYPERTEN) for the total data set over 20 years (TOTAL) and are repeated
for the sub-set of years (1990-1994).

Over the 20 year period of time, there is a drop in cases as of 1990, attributable to a reduction in the
work force. Also consistent with underlying demographic distributions, the number of cases is
greatest between the ages of 20 and 29 years old, primarily under the Major Command labeled
“Operations” as opposed to training and logistic commands. Also there are very few cases from
outside the continental USA. Though these are raw numbers and not rates, note that race is
considered a potential risk factor for these outcomes and is also included here.

The distribution of cases by type of job also reflects the fact that a high proportion of women are in
“Health Care” and traditional “Service and Supply” jobs. We are however, equally interested in
women holding non-traditional jobs which account for a small proportion of cases (170 for
spontaneous abortion, 21 for preterm delivery, and 28 for hypertension). The evidence suggests one
should over sample in the non-traditional category in order to capture as many of these individuals as
possible in the case-control study

. Lastly for feasibility and logistic purposes we stratified the three cases by US States in order to select
higher density areas with many AF bases or referral hospitals. Note that California, Florida,
Mississippi, Nebraska, Nevada, New Mexico, Texas, Virginia, and Louisiana account for most of
higher density states.

The reexamination of distribution of cases to be selected from 1990 to 1994 indicate there are 1,367
cases for spontaneous abortion, 984 cases for preterm delivery, and 640 cases for hypertension. It is
expected that the addition of two more years will increase the pool of available number of cases in
order to ascertain 625 cases of each of the three adverse reproductive outcomes. The proposed cases
(n=1,875) will be selected randomly from hospital discharge records. One control (n=1,875) will be
selected for each case; a woman who delivers a normal newborn without pregnancy complications,
matched to the case on the date of conception (+/- 2 months) and on AFB assignment. These controls
will be selected randomly from potentially eligible women identified through the discharge files used
to ascertain cases. The matching of each control to each case assures comparable information on
occupational exposures and comparable access to medical care, which may vary between AFBs.
Matching on these factors will reduce most potential bias without seriously limiting the risk factors
we can study. For these a preview of the geographic dispersion of cases by state and base and
command are important factors.

As seen earlier, the distribution of cases by job also showed “Health Care” and traditional “Service

and Supply” jobs contained a larger proportion of the cases. In a separate review on the following

page, the distribution of cases by Job and Major Command also showed that the number of cases
. were concentrated in “Operation Commands”.

A more detailed review follows, where within each of the four major job categories (Administrative,
Health Care, Service and Supply, Non-traditional, and Missing), is a breakdown of cases by US
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State. It becomes clear that 9-10 states account for most of the cases reducing the logistical problems
in retrieving records.

With the addition of the next two years of data, we do not anticipate a large shift in the available
distribution of cases by major demographic factors. As it stands now, it will be a simple step is to
identify the name of the bases within each state that contribute to the number of cases.

4. Industrial Hygiene Exposure Assessments

In February 1997, Diana Echeverria visited 4 Air Force Bases to determine how exposure data
(independent of the medical record) is maintained at different bases. The study design takes
advantage of routine Air Force procedures to document occupational exposures once a pregnancy has
been confirmed. Within 5 days of clinical recognition, a physician and industrial hygienist assess each
pregnant women's work place, talk to her, and to her supervisor. A physician's laboratory
confirmation report, a Workplace File (AF Form 2755), a supervisor's letter, and the bioengineer's
report (AF Form 513) are placed in the outpatient medical file. The data are sent to the Flight
Surgeon's office which summarizes and reviews the material and issues the rationale for restrictions
on a pregnancy Physical Profile (AF Form Profile 422). This form is also kept in the woman's
outpatient medical file. The bioengineering AF Form 513 is more useful than the pregnancy Physical
Profile as it contains well documented information listing; the location, jobtitle(s), descriptions of
tasks, level of physical effort, exposures to noise, thermal stress, ionizing radiation, electromagnetic
fields, metals, and solvents by chemical name and concentration (when available). The form is keyed
to the Industrial Case File maintained by all Bioengineering Departments on every AFB, which
maintain measured work place exposures.

Therefore, AF Form 513 contains all the recorded information necessary to extract chemical and
physical exposures for each pregnancy, and the Industrial Case Files will be prove useful to assess the
quality of this data.

However, after the IH visits, it was determined that there will be cases where the bioengineering form
513 is removed from the case files or is incomplete. Therefore, the most feasible way to collect the
data recorded on the 513 and other relevant data is to first interview the women to determine which
location a women worked in just before and during the relevant pregnancy. An IH technician will
then visit the designated base to pick up a copy of the local medical record (if available), a listing of
flight hour s (if any), the 513 form, and appropriate base-line and follow-up IH surveys conducted in
her work area the year before and during the year of the pregnancy. This data will be entered while at
the base using well-defined data-entry screens on a lap-top PC while visiting the base. More complex
information found on baseline surveys can also be copied and sent to the study center. The
computerized forms are to be written in Visual FoxPro.

With respect to the IH data collected from the women by interview, Dr. Echeverria has developed the
portion of the computer assisted telephone interview (CATI) questionnaire. Within the two year
interval of interest, an occupational and deployment history will be collected accompanied by
information on shifts, routine exposures and acute over-exposures from spills, unusual events,
accidents, and injuries for each job. The questions are partially based on portions of the questionnaire
developed by the Naval Health Research Center, San Diego, for the U.S. Navy Shipboard Health
Survey, assuring comparability with other military service studies. Occupational exposures,
hypothesized to influence risks for the outcomes under study, will be collected through time- and
exposure-specific matrices. This includes exposure to physical agents such as heat, noise, vibration,
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ionizing radiation, and electromagnetic fields. Chemical agents of particular interest include heavy
metals, jet fuels and solvents, sterilizing agents, and anesthetic gases. The frequency and duration of
manual handling will also be requested for each job to permit comparison with the NIOSH Lifting
Equation Index for over-exposure. Each task will be rated for the NIOSH variables, including mass,
frequency, and the trajectory of the lift in coordinates measured from the hip girdle.

5. Reproductive History and Risk Factor Assessments

For each subject, inpatient medical records relevant to the index pregnancy will be obtained. This
will include a copy of pregnancy workplace interviews conducted by the Air Force public health
staff; a copy of the IH risk profile; and a copy of the obstetric record, including the delivery record.
For each subject the medical record of the index admission will be requested from the Military
Treatment Facility where the event occurred. The request is generated at the time the subject agrees to
participate in the study. These records will be abstracted to obtain information on demographic
factors and possible risk factors and confounders, such as smoking history, alcohol use, and maternal
diabetes.

A one hour computer assisted telephone interview (CATI) questionnaire is almost ready for field
testing and is similar in content to the questionnaires used in the USPHS 1988 National Maternal
and Infant Health Survey. Study-specific CATI questionnaires will include questions regarding
demographic variables including age, race, ethnicity, and marital status. Of particular interest for
the study will be potential risk factors associated with the index pregnancy. We will use the
maternal questionnaires to obtain exposure information from the subjects that are comparable to
what is included in the pregnancy risk profile. This will allow us to do direct comparisons of
information sources, to estimate exposures for comparable occupations when there is no risk
profile, and to examine the question of recall bias in women with adverse outcomes. Risk factor
information, which will be obtained for the three months prior to pregnancy and for each trimester,
will include maternal health status, level of physical activity, changes in shifts or duty schedules,
and psychological stress, alcohol consumption, and smoking history.

The questionnaires includes a section on time-to-pregnancy for the index pregnancy. Time-to-
pregnancy is considered an outcome of interest in reproductive epidemiology and has been shown to
be associated with both occupational and other exposures, such as smoking. Also included are
questions regarding the occurrence of infertile periods lasting six months or more or seeking clinical
evaluation and treatment for infertility.

Drs. Pennybacker, Echeverria, and Sever will be ready to conduct a small pilot study on 25 subjects
in the next four months to assure accuracy and thorough training of the staff and to have a preliminary
review of all fields extracted from records.




Appendix B

List of Publications, Abstracts, and Personnel

Over the course of the first year of this study, there have been no
publications, attendance of annual meetings, or abstracts.

Dr. Diana Echeverria did however meet with USAF Lt. General
Charles Rodeman Public Health Staff at Andrews Air Force Base
including Col. M. Parkinson, Lt. Col. M. Ediger, and Lt. Col. S.
Zelnick, and Col. Leo Cropper.

List of Personnel
Battelle CPHRE:

Diana Echeverria

Lowell Sever

Alvah C Bittner, Jr.
Margaret Pennybacker
Thomas Doane

Nancy Woods (Consultant)
Nicholas Heyer (Consultant)

University of Texas:

John Herbold
Benjamin Bradshaw

USAF:

Kevin Greyson




